SUMMARY: The biochemical characteristics of approximately eighty strains of Friedlider's bacillus are described. Certain aspects of their antigenic patterns were studied by testing the precipitating antigens of phase variants of originally mucoid strains, as well as the parent strains themselves. Evidence is presented that an as yet undescribed antigenic layer exists between those characteristic of the mucoid and smooth phases. This layer is most pronounced in the Sm phase organisms. The Sm antigen was shown to be present in nearly all Fkiedliinder's strains and absent in the Bacterium coli strains studied ; hence an Sm antiserum should be valuable for diagnostic purposes. The biochemical and serological results are discussed in regard to the taxonomy of this group with particular reference to the consolidation, already proposed by other workers, of the genera Kkbbsiella and Aerobacter.
In the studies to be described the precipitin patterns of phase variants of originally mucoid organisms were used to demonstrate another antigenic layer in addition to those described by Kauffmann (1949~) and to show the possibility of its use in the identification of members of the Klebsiella group. Bacteriology, 1946) . Their findings indicate, an extreme variability in the biochemical reactions. Kauffmann (1949 a) listed some general biochemical characteristics of the group. He defined the Klebsiella group as 'non-motile, Gram-negative, non-sporing rods that do not form indole, and which ferment adonitol, inositol and other carbohydrates or alcohols, often breaking down urea and frequently giving a positive VogesProskauer (VP) reaction and negative methyl-red (MR) reaction '. He went on to mention that the variable characteristics of the entire family Enterobacteriaceae make it necessary that all the above characteristics, rather than any one of them, be used in classifying these organisms.
Julianelle (1926 a, 1926 b) first demonstrated the antigenic specificity of the capsular material and classified the organisms on that basis. Kauffmann (1949~) reported fifteen different serological groups on the basis of the specificity of the capsular K antigen, and three main types on the basis of an antigenic carbohydrate underlayer (0 antigen). supernatant was obtained. The supernatant containing the extracted material was layered by means of a capillary pipette over undiluted antisera in tubes whose inside diameters were about 3 mm. The tubes were left at room temperature and read at 5 and 30 min. intervals. This procedure was used for the mucoid parent strains as well as for the phase variants. In order to extract the Sm antigen from mucoid organisms ( Table 3 , labelled (heat)), the cell suspensions were heated at 100' for 7 min. prior to centrifugation. A positive test manifested itself as a precipitate at the interface. Positive and saline controls were performed with each run.
All the antisera used in this study were prepared by injecting rabbits with increasingly heavy 0.4 yo phenolized saline suspensions of unwashed cells grown on peptone agar slopes. The antigens were injected every other day for 3 months. Strains SA1, SB2 and SC1 were used to prepare anti-A, anti-B, and anti-C sera, respectively. Anti-Sm was a bivalent serum against strains UX85 and m 3 6 . In the preparation of anti-Sm serum, however, washed cell suspensions were used. Unwashed and unheated cell suspensions of SB 2 s, a smooth variant of SB2 which had lost its ability to react with anti-B or anti-Sm sera but which had retained the 0 antigenic layer, were used for the preparation of the anti-0 serum. The colonial and microscopic morphologies of the stock strains and the variants which were obtained in the course of repeated passage through brilliant green were studied, and their antigenic precipitin patterns were determined by using the sera mentioned above. In order to obtain the variants, the types A, B, and C parent strains were inoculated in duplicate to 16 mm. tubes containing 10 ml. of a medium composed of 1 Yo peptone, 0-5 yo NaCl, and brilliant green to a concentration of 1 : lo7 in distilled water; the tubes were then incubated at 3 7 ' . Subcultures were made every other day to the medium mentioned above; however, the concentration of the dye was increased when good growth was obtained in the previous subculture. A 0.1 ml. inoculum was generally used; but, when no growth was obtained in a higher concentration of the dye, the amount was increased up to 1.0 ml. At weekly intervals samples were taken and plated on peptone agar for the detection of the variants which were then picked off and replated to the same medium. They were so replated on at least four successive days at the end of which time they were streaked on peptone agar slopes and kept in stock for later use. At the end of 8 months, when a representative number of variants had been obtained and when all the parent strains were growing in a 1:50,000 concentration of brilliant green, the collected variants were replated on peptone agar from which representative colonies were restreaked to slopes for the precipitin tests.
RESULTS
The variability in most of the biochemical reactions can be seen from the results summarized in Table 1 . Maltose, sucrose, galactose, mannitol, sorbitol, mannose, xylose and arabinose were almost always fermented in 24 hr. Most of the strains which were isolated from urine resembled UX1 and UX7 both biochemically and serologically.
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We would like to point out that the lactose-negative strains are much less reactive biochemically than the lactose-positive ones. The lactose-negative strains have almost or completely lost the ability to produce acetylmethylcarbinol and to ferment dulcitol and inositol; it was also found that they were unable or only weakly able to use ammonia as a source of nitrogen. The serological characteristics of the strains are presented in Table 2 . We would like to call special attention to the almost uniform reaction with the bivalent serum, anti-Sm. All the strains of Bad. coli which were tested were uniformly negative with the anti-Sm serum.
The colonial morphologies of the phase variants are to be seen in PI. 1, figs. 1-5. Microscopically, coccobacilli were the predominant forms in the mucoid phase. Rough phase variants were composed of numerous long rods, swollen forms, and long filaments, some of which extended the length of the visual field. Phase variants between these two extremes showed gradations in form consistent with the colonial morphology by which they were designated.
The precipitin pattern of the phase variants of strains SA1, SB2, SC2, Antigem of Friedlander's bacillus 253 U X 3 5 and UX36 are shown in Table 3 . The latter two strains are those used to prepare the bivalent serum. The results point to the existence of at least three distinct soluble antigenic layers, in addition to those possessed by the rough phase organisms. It was to this end that the bivalent serum was used in the hope that it could be utilized as an easy means of identification and classification. To be of value the serum would have to react with all mucoid and smooth-mucoid strains of R. pneumoniae and give negative precipitin tests with all other species. It is felt that the first criterion has been satisfied, but more extensive tests with related organisms, i.e. Bacterium (Escherichia) spp., Proteus spp., etc., are necessary before a final statement on the second point can be made. Although absorption tests would be needed definitely to prove the identity of the precipitating antigens of R. peumonim, certain conclusions can be drawn as to their nature as seen from the data of Table 3: 1. The Sm antigen or antigens are distinct from and lie beneath the capsular A, B, and C antigens. This is shown by the fact that anti-Sm serum will not precipitate the supernatant from mucoid A, B or C strains, but will precipitate the supernatant from all three if the cell suspensions are first heated. 
